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(57)AbstraGt: 

PROBLEM TO BE SOLVED: To improve encoding efficiency 
without dissipating encoded bits for an erroneous movement 
vector by assigning a zero value to a movement vector. 
SOLUTION: An adjacent picture sequence is analyzed by a 
fade detector 70 to obtain the sum total rate of absolute pixel 
differences, and picture fading and a luminance gradient 
related to it are detected and are sent to a movement 
predictor 48. With respect to all frames where fading is 
detected, an output movement vector value is set to 0. The 
correction output of the predictor 48 is processed by a mode 
processor 54 and is evaluated. If the movement vector set to 
0 is not satisfactorily consistent, the processor 54 is operates 
a system in the intra-frame encoding mode. If it is 
satisfactorily consistent the predictor 48 outputs a good 
result, and the system received the instruction of the 
processor 54 to execute inter-frame encoding. 
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3o(^K^Mft:7 u-AT^s^^tFf^ti. AMWt^tlj^:7zn 
u-Afi, iS^co-tr^WS (A. , . L) ic 

(D I FF.-, . D I F F,-3, ) o 2 U— 

(S) ^^^ir^V >- ^^cov^T*^^^^n^o ^'m — 

fb^lc J: o T ^/S ^tifzm^^^ h Mz (iif CI imm «9 




( 2 ) 

1 

or. 

tNtem^ii^f^^it'&^n/tit-^A:^^^^. mm^li^^^^ 
S-^^-;/ h'7-^(7)A;^if^i:fc:?g'g'^tL7ttU;^i^^^t3 



1#r?^¥8 - 2 2 8 3 5 6 
2 

tuteiii^^^-rm-^^Smt-5A;^ffli:ffi-^ffl;^St^ 

[0001] 

>^^(image fading) (CMiS*t" 5 j!^S<^iS(luminance gra 
(iient)co J: 5 (C, ^Jxf^. il^M^ (normal image) ;^)^ 

(image intensity gradient) ^ # "T" U b'v^ 3 

>'ft-^^^-^'ft:-r ^ 7^ A -r ^ c 

i?:'S^fc^3^eH#tfai^^o 8/3 2 9, 553^(1 

994^10^26 ^WM) (Ty^^m%mm.\^m-5< 
x^x^^^%mm^)^m(nWiWimm^mp^mt^-^mwm 

[0 0 0 3] 

(e^^) — ig^^i/J^^7)/^^/^^U^(m 

otionless image) UTrtji^tC^Tj^ ^tL. ^itttdj: 

^\-t^^^f\.t^^fSi^mm.mm.^\'BM\^x^y) . m^<D 

Xh^Wic^^M^^-i^l (motion compensation coding) 
coding) rfet9. ^^7)J: 9 ;:^0#PpT^5i:^t4^f^< 7t^2^)(C 
[0 0 0 4] fe^:7 U-A;i^f,<^cO:7 U-jU^r(Ci/— 

U — A^T£D)W^(intensity) t<DmM}l 

^<^6o «itffi«i^ffltiimf^{b-T?fi. 2:7ix-i.r«T(7:»a 

t ^iF-ifJ L (estimate) ^(7:»»# ^Mft-r^ ^ i: J: o 



( 3 ) 

3 

ti. m^^mm^tltc) ^^M^Cresiduai image) ^ 

[0 0 0 5] tbtffi^^a'M-^^tif-fl. *^(7:)ff^ffi;65fe 

• ^V^(block matching) (cS<5V^Tl/^6o ^(^T 10 

A (d^o it 5 (di splacement) ^ * i6 ^ i6 COgJ^^ 

(Dm^ ^"^^^ytJ 5/^C7)'^T'ft^— Sfe(best match) 
TV^^o X, yM^tc:MjS"t*^Kl^^ N/U(motion vect 

or) fi. '^y\y—J^P%<Dy'T^y^tm^y\^—j^P^(Dm 

^-^{hest match) ^^^#.<5tt-CV^^. tlj#M® 

^®^) 1f-^{bf^. -r>'^-:7u-A (>^u-i^ra) (i 

nter-frame) n^itCD-mXh^, Sj#fflfS^^??-^ft: 20 

\z.^ ^mit^^mxf^^-'^^) . ^ >hyyi^-M. {yi- 

— AF^) (intra-frame) W^^^ ^ ^ t ^mj:f^^7^m 
hn^m-^^^^^^o ^(D^ ly hyy u—2^n^it'X:\^^ 

[0 0 0 6] m^^^^^-^ -:f^mm^^it/\±.m^-±. Aim 
\^f:L-< :y^-yu-M.^mm^mmm^i\i^^^x. m 

X.(^. Ang ^\^^^:t^m{±±^mm^i^f^h^\ 30 

(Video Compression Makes Big Gains) (IEEE Spectrum 

. 1991^10^) T'^!^^i^T^/^5o z,(Dt^:Sc\-tc 

CITT H.261 CO^::''7^';^i^I^^^-^fb^^c:o^/^Ta5-<T^^ 

'<>Vyy\-^—J>>^^it. iSXXMV^O (Motion Pic 
tures Expert Group) mM^^-itWMH^O/lEC 13818- 

2. 1993^11^) {^mm^-r^^ ly^—y i—M^^mm^ 
mmm^.n^mz.-D\^x ^ a!-<T v ^ ^ tt/cMPEG 

yXA^SfflLTV^^o 40 
[0 0 0 7] 

^m(7)^f*(7)TT-fi. V^< 075-(;:»«]#?'iIJ§§(motion es 
timator)fl^^^-efe'5/i:;s6{C, Mik ci :y 

• T — ^ ^ y r ^ h (image "blockiness" artifact— Hj 
^^It^-r^ e^^ir/u • y^u y ^mxmU<OWitL^tim 

— "r^yy^ -^yx-f^. ^i^g^^^(Mean Square 
Error) ^ 7t (±¥i^ffi>tt^M(Mean Absolute Error) ^ 



4^31^8 - 2 2 8 3 5 6 
4 

Ct^fi. ^^COJb>^—@: (erroneous match) is^W-M 
:yi5^-^C0 (^fcfi^^DiS&cD) 11^:7 oi— F (image fade) 

ArB^[lj^fflSP(frame-to-frarae i mage detail.) ^ h 
(luminance tracking) ^5=fT^:>:JxTV^ 5^ M^V 

-V':y^hmz^z.'hmm.m\Ltm-^xm^t^^^-h^(D 

v^V^t^M^a-^^ :7 AraWS^ieduminance gradi 
ent) (i. L/^;0^o fc r t ^») t i^ffl^(m 

otion estimator);^i5*IJS"J'e^7teV^cb#, & # ^ 

[0 0 0 8] 

xm.^.^^^^^:itr^m^htiti^ Z^h(D^i^(Dl-::> 
ili^l^-S^gfidmage intensity gradient) (D:^-g^{::ol ^ 
±i£l!L/z r:/D -/ar^.^(brockiness)j fS:T — ^ 

4 ^yy Vt^m\^<n.'p-t^t^. fe5v>fi[^^$ti>5c 

^'f'PJ^ (motion estimator);0^^ig^/^ifi^^1ttHL/c 

i|EtO(0, 0) h/L'tcoi^T^^cD^tS^^T^^cet/^i: # 

[0 0 0 9] r ::-t:f?l?r:Lrv^^>-;^^A{ci;;h.fi\ >^ 
— > (^®) COff^-^fl::(intensitychange)75^^^tti^tT> 

/c^t. 'fis^'Jx.(^\ m^t'^m^t^hy'y (^/cfi^ 

'h\\<n^y—i^^y^ — V':y^^\^fz.}i^^ t(j#-<^ h/U/ii^if 
n{^^n6o :i<7:>S&^co/ci^(^. 3 -o(Dmt^mi&y 

(-ia®^tL7tffl^(7:>ir^v > h{c^;^m^tL^. m^y 
> hm:i-:>\^^xmwmz-'^<r)i^^xh^m^{z. 



( 4 ) 

5 

[0 0 10] 

-^fi#^fl^SL^Si^(non-interlaced line) ^^A/-eV^ 
5o A^T^OtftPJfi. ^^^^aUdine-interlac 

ed) 37 U — >r>;:^-T?fcoT. ^^'U— i^^^, 

tt. z.(Dmx\'t^ "A" ~ "L" r-^$:tl.Tv^ao ^a: 

-fe^V^-h. y^J^^/cfiftHfT^^fpT^fi^iSe^^ffli- 
:7u— 1 
=iL — t>:y^^ ^ iy—^iy^ 1 

T:\ (1) J: ^9/J^^/^f^t-Cfc5o 

tt5 f^ir/WSS (pixel intensity) (7:)^^fl^S^:iE L < 

^Lrv^'5o :i<75:7ai — >?v^' • ^>'>; (1. . 

a. . . a' ) \t.^ht-^^^^^httX\^'^f^\^^t'^^ y =c 

— v^>^" 7)^:7 u—jU 1 (:7zc — . :7 r ^ ^75^ 1 -C- 
^STy^u-A3 (ft:^:7zc-v?>'^') ^-trdif'fT^^j: 3 
:r. — ^y^^^m^y^^—J^lt^hy 1^—^.2 ^&X (II) 40 
[0 0 1 4] m ic^i-J: A 1 t 2(^(0^ 

ntensity value) f^(OMii^^'^^f\.^^ ^tC, ^b^^-fe 

t^^^^hti. i^u-A^MD I F F,., ;6^^#^;^L5o y 

\^—J>. 2 ^ 3(c:oi/^Tt>fB]i::/ci V— 

U—.A^fSD I F F,-3 ir^'l/— A^ffiD I FF,-, <^ 50 



^^^8 - 2 2 8 3 5 6 
6 

[0 0 1 1 ] ili^:7:n-v?>^^;05#?S-r5r <Jrfi. 3o 

^ 3 Afetix^^-r i^2^#BSLT^a5-r'5 

^^r7^cDt^'x:t- • ^Vr^-y (^^-^it:^) irMii-:^!^^ 
r t;55d^^MT'fo5;i^. yi — J^mM'ry<^ y^^m^L^::^ 

fi. 7^7" U>^^.(detelecine)^;7'y y ^ V ^^{^ 

^m^ic-Di^^xmrn-t^o ^<D^vff)^hnibtit^y\^- 
isbtzitmtitmi^tit^. m^y :^-i^>^^t^^^-t^ 

[0012] 

[ 0 0 1 3 J 

2 3 
a a " 

(Dyu—j>.m(oitm\'t^ ±mi.tiy ^ — ' ^^—^ 

"a" {c^/^;i-^tti:^L< ?:eoTi> 
5, :7U— Ai, 2:Jo J;t/3rp^CDir:^^^^ >- h "A" (D^ 

(Oitmi^^ Sa T-^^tLTv^^, ?^»9<7:)iri^>« V ^B- 
[0 0 15] m^y^-iy>'i^:d^^^iEir;^-ta. tfg 
'e3jt*!)/'-:7 I — M.m(Dltmm "a" 7)^®^i?^WhA 
- L r^l -Cf Sf^— ^co ^ ^ ic o ^ 5 ^-g-f:!^ ^ tL-So 

;tf^, 8 0%-9 0%^^V^fi:^^^^^^^Ll^i:b'^{it^ 
m^HS. "a" {c^Lv^;^^i:'9;5^^;^^-r■5^#<^:>btl^ 

z t h^\^x\^^^o 

[0 0 16] mx.it. 7^1- \<'mm^i:i^<(Dm^^^h 

oT. >- N(7:^4 oyo—s 0 %:^f{t;i^f^ 1^1:1:^ CO fit 

7rii — v?v^'';!)5S2r o-cv^7t^^,^r ^ ^BJ^;)^!^-^ 



( 5 ) 



'b. n^it^th^yu y^(D±^f^m^ (%) 

€:^LTVn;5o *ft:6^(-I5^P>^i-^^. {£:t(^ ir^ 
^Vh (^/cfifo^;6^C^*i6fc<S^(7)ir>:^> > h) co 10 
•7 1— ix^tD I F F;5^if n^fcfiif o[cd£tttx(i\ T 
:7 V'— 1 

r(7:)^y-Cli. :7t^^ "a" (^1 (^::^^^) J;l9/J^^ 

v^>>^^^;is:7i/— A 1 {y zr. — iy:y^''fMh) t^hy\-'~^ 
2hZ^mxy\y—M.A iM'^mm.^(Oy — 

5o^fiDIFF,-. *D^J:CKD I F F.-3 ^^^^ir-^^V^' 
htcov>Tft^$tL. :7 v— A^oit^SA -S, ;a^_b 

CO^J-ecom^fiia "a ( 1 - b ) / ( 1 - a ) " tC^ 

— D I F F2-3 [Qfldi 
D I FFi-2(o(id) 



^WiW-^- 2 2 8 3 5 6 
8 

( 5 flih o ^> :7 - V 5 :t W ^ 

[0 0 17] y'y y ^ t^hm%'y—i^^(Dy Y^xy" 
y y^---(Dy ^—V ' ^^^::^(r:>mMX^^t^^ ^(D^ 

--.(Dy^zn— K;6^Sr "9 . yziL — i^i^^-yr^i^t^yi^ 
— J>.'iy-'^>y.<DmUX}k<DXo\:i "a" "b" 

[0018] 

2 3 4 

a ' a ■ b a ' b " 

ic^^tL^o KLT:7:n — 

>v ' yTi:^^:^^mtLtim^tmcxo\:imm<Dm^ 

my A^ffiffi L/c^^rc— KltUiT'nirj^^^Lri/^ 

^^m-g-tcfi. m^i^fzmitmi't^my ^ -/i- tmmy 

[0 0 2 0] 
[»1] 



A (odd) 



- ( 1 ) 



[0 0 2 1 ] :i::-c% d i f f.-3(o..>, li. yi-—M.2 
(D^^y 4 Yty u— A 3 (D^Wiy ^ — K t (nfi\ 
coffin t'^ir^^cofp-efc5o D I F F. fi. y 
A 1 co^i6:>^ ^ —71- K i: :7 u— 2 cT^^^fc^ ^ — /u- 
K^cor^lcolfe^e^ir/v^co^DT'fc^. SA(od., fiS 

[ 0 0 2 2] [g]4fl. ^^^fi^ML7 U-ixi , 2:ioJ; 
t/3coi>— ^>';^^^L. #:7 u— A (1^^:7^—71- K 

^^(la. t^ha, ^ (JL^TfW]^) ^^t:-r5cot::^L. 



[0 0 2 3] _haiL7tr/i-:^'y XAcosm<b br. mn 
[0 0 2 4] [1 1 coi^tj-efi, %]t^-r^y\y—h./y^ — 

T. {^<r>^^-f(D^m^m,Wi-t^:Lt\^'^mx^^, m 
mmy A-^\^Y^(Dn^.'t^^^^ 

#ir^V > M^(7:>t:'i?ir/vcOilfe^fS^f#r;^^b. ^ 
hX\ mM(r>y ^—j\^Ym.t^^'^^f\.^:Lt\:Lfs:^, ^ 



( 6 ) 

9 

[0 0 2 5] m2<Diy:^'rJ^{Z^\,^X. A^b^titiMP 

YV — ^ 22 h'^)\^^'^\y^^2 4 LT giSfein 

V^^(Discrete Cosine Tranform - DCT)^^:y h 2 
V2 2h2 A(Dmm^^^^XVt^ 
1112 ic^L7hv/;=^xAcoS[i^MScojliJEi:M^<5itr^ 10 

h 2 6^c:J:oT^^T$tl5ilt5:=:'i^^>' 
Xh^o ^Jx.ff. 8 X 8 e^^ir/uco:/^ 

[0 0 2 6] ^^5/ h 2 6;6-f><ODCT^^m^mi^-^^ 
^/ h 2 8t::J:oT4^{t;^tL. :y h 3 O fcj: oT 

thX^^h. ^^:y h 3 etcj: (9)ll:fe-r^:ii^— ITIECforwa 20 
rd error correction - FEC)^S^^tt5o :y r 3 

2(D}hm m^-'^m) fiu- h • hu-^ 3 4(cj; 

h A • b'^-/ h . ^'^:y:7T 3 2 --(7)^ 

^ift^m^^i^^mm^ji^m^^nx^-h. /ij^^-^^^ 

[0 0 2 7] m 2C0yn 4 0~5 4fi. :y ^ 2 

2-2 8 t-mi^^j:^xDPCMW}^f'm/mm^>^ 
-tj icnm^thx\^^^o :^mm(omm\z.^tiit. mmy 

<t-C^;S^tL. K • =J >- h D— /V . ^air :y-tH5 4 

^Kt^SJ^ffdnotion estimation) 4 SCDm^A:^^^ 

A;^^n^. 

[0 0 2 8] r CD»)#:7^ni? ^>'h^:7U' — A 

(^u-aPbD f^-^fb^- K^/cfii^ffl^>'>5^->'u-- 



^m^S- 2 2 8 3 5 6 
10 

ti^<Ditm^mi&xh^ . :L^a^yi—M.tmy^- 
j^coj'B\t(Dm^mL>x\^^^^ "f-mi^^^Mi-xh^t^ 

y \y-Mnm*^'P^j:<xmts^tzi!b. ii^fi. zcDn^it 

^^-f\^(o^^m^hm%^Kx^ mm. 0^19, ^^755 

[0 0 2 9] tll#^^::r-<U— v-g VCfi. ^n^y h 2 
8 7ii^^(7:)4^{t:^^M^7^->5?f^:=i-:^:y h 4 0{Cj:oT 
i^[ft^^l^^;*X. ^^^/ h 4 2tCj:oTi2DCT^^$;a 
r;6^^;!3P^^'g^§|(additive combiner) 4 4t::A;^^tL 

?S'g':S4 4<7:>ftli;^c^A;b*i{r(i, aTT*i$i0J-r-5 J: 

— -^.M^ (reconstructed frame image) fi, 4 4 

A;b ^ tLfc^^PJ^ i: ^iij M^^lg^i- 5 :i ^ (c J: ^ 

yWA:^M^7)^ ^ ifeJI^it- ^ o ^ Kit 6 70> ^ i6 -e 
S1t^^:rtfc®^(t:7 A • ^ ^ y 4 6 V 
T^tb^, S[lt?'pm4 8 f^A;':j^^:y:7T 2 0;6^^co?i. 
y \y—M.Xf)hy A • p< ^ y 4 6 7:i^^0O#«i|^ U 
— -^A;^*S:it-t-5o i^ — f" • >^ K^Xsearch wind 
ow) ^m.Wi\^X. tl3^^iij^4 8 fim:7 A<^# (i^rj 
8X8) • -^^n :y 7«^y4 6;6^b 

r<J:{c, h/u (MV) t^^^^fh. "^m^b^ 

mmm^P%(D-^X2 ly.^re^T'ftfi:— ife(best match) 
[0 0 3 0] ^^'>' h 4 8 75^b(OSb^-<:^7 K/l.;0^Eli#1* 

t-J:'?. ^tgSS:7 A;5^f5 0 mK_\'t. 8x8) ibt 

(subtractive combiner) 2 27)^^t#btt5o ^(^^^M 



( 7 ) 

11 

[0 0 3 1 1 ll2(D:n:xr3 — yii^TfT^-r/l-^^U^-b- 
(MUX) 2 4i6XXJ^5 2 ^ (CMffi-T 5 -Y >^ 

— :7 u— A/^rv h'7y • ^— K • :/crir ,yi:^5 
4t'aA/T'U^5o ^MUXfl "0" t "1" T^^Lfc-^ 

tf^ri^o MUX 2 4CO0 A;'ad^{;ifi?I.A;'jm-^;5^A 
MUX 5 2<D0X:hi^^^um'^^<-<T:^ • u 

MU X 2 4 i: 5 2 O " 1 " A;^li^(C(i. ^tl^^nB.^ 

5 4fit!i^-<^ h/i^ (MV) i;:j^;^LT. -O-i^ — 

^— K • :/air-/1?-5 4flMUX 2 4 t 5 2 (OM 

— yj\-^^t^o rco^-g^tdfi. MUX 5 2fi^n^;/h 
5 0;?i^^(^^^iJ[lj^{t-^^Jt]P^^4 4--aL. MUX 

2 4 {i^^^M^m-^^DCT^^:y h 2 6:fci:t/^^<;0 

SiBX^^ntii^. K • :rc2ir-/1^ 5 4 7:)>^(^{t#-fi 20 
T::i-ri:y h 2 6 tmm<Dn'^it^^ v h-^m^tl. f-M 

[0 0 3 2] ^— K • :7'ciir :yi:^ 5 4 75> ^ D C T^:=i :y 
h 2 6 --ig^t^6^t-^^^^g^^Sttr . b 2 6 fl 

^;O^^DCT^::^-/ h 2 6 fC^^fL^, -Y > ^ -f^-^^l^^ 

Tt L # V ^fB^^ffl -r >5 :i <t r # ^ , 
[0 0 3 3 ] ^~ K • •T'nir :yi^5 4 fi. :7ai— KltHi 



^mW-S- 2 2 8 3 5 6 
12 

[0 0 3 4] ^^mPJi-^ <t . :y h 7 0 fl. 3 O 

ance gradient) ;65^^ttl -5 ^ ^ :7 K ' Vi^^ — 

^coji^^^jtr. «]#i^iy§i4 8fi. y ^^—i^i^-^ii^ 

^m^Mz.'^^X(Dy\y — MC^\^^X\^f}m^^^ hyl- 

ffi^ifD (0^(9. mmo. o) tc-fe^/ h-t--5o ii)#-< 

5o W}^^mm4 S<D{^^^fhtLVi^f]{^^ ^hthX^^^^ 

:^[H]Sgfi:. ^>'hyyi--M<f^it^'^^noX'?{:im 
T-m^^hti'^X^K Ztmi'^l.\^\ ^>^ — yu— 

[0 0 3 5] ifn (0, 0) \Z^tlt:.m^-^^ hJ\^t^^S, 
iI^^~-^X^j:\^'^t^j^:^^^t. K • :7'air:yih5 4fl 

[0 0 3 6] iij^:7^»-^:;;^>'^^;65$B- o7ti:#. y 

'i^i^timtj:^ hmmx^^zt^m'^^titza 

^ hM^if^ (0, 0) m^m^mx^t. y:^-i>> 

mLtzo ^fz. y=^-z^><:^'t^^fE-r^t^m^^<^h 



( 8 ) 

13 

^-S'^-ft; (luminance change) h /l-^^ L^^^ V ^ 

[0 0 3 7] =:r>'v'^— (S:^) U^nX^h^^^O 

M(Om'^ t . ^^(Dy U — A{c:t>fc5»^<feJiE(luminan 

ce gradient)<^ J: 5 ^ctiS^l^^^iBCimage intensity g 10 

radiant) t ^^%^\X^ fSi^^m-^t^^^o :z th h (D >^ 

(0, 0) {ii:^t»oTi/^5C i:^®j#^S'>^7^Afc^ 



Wm^^S - 2 2 8 3 5 6 
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[[14] #:7 K^ffli&cilj^^' 

A J: o r ^fg -e ^ 5 ^^^ftlS U y u - A 
— ^ > :^ ^ :^ i" HI ^ o 
[?^^OI^?^l 

2 0 yu—j^'^<yyT iAt}^< yyr) 
2 6 DCT (Bitfe=if--r>'^1^) ^^:yh 

2 8 *T-^t:^^:yh (mMi^^t:^) 

3 0 

3 2 m:hu-V'y<yyr 

3 4 I/— h • =r V h n — ^ 

3 6 lil^-f^^fofllE (FEC) ^m^=^yV im^tl 

4 0 ij^t^^b^^^/h 

4 2 ®DCT-=L- h 

4 4 ^Pff Ig-g^fi 

4 6 :7 I/— A • 7« ^ y 

4 8 

5 2 -v'/U^^T^U^^^-tH 

5 4 K • V n— /i^ • ^uir -^ij- / 

• K ' :/nir:yi^) 
7 0 llJ^:^^!--^^^'^^^^? (v^^-K^m^) 
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IT 



Sa(ocW>= OfFf 2-3{odd)* fllFFl-2(odd) 
SA£even)= 01 FF 2^3 (e ven ) ♦ 01 FF 1-2 (even) 

IT 
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